several species are: man, 9 ± 2 (SD); cynamolgus monkey (Macaca fascicularis), 108 ± 19; bull, 30 ± 1; and rabbit, 13 ± 4. These values agree with previously published results. We believe the method is appropriate for both research and clinical use.
AddItIonal Keyphrases: infertility seminal vesicle function colorimetry (with resorcinol method) compared normal values inter-species comparison
Seminal plasma, the liquid component of semen, consists of the secretory products of several accessory sex glands in the male. In several mammalian species, most of the seminal plasma originates from secretions from the seminal vesicles (1) . For example, in man, seminal-vesicle secretion constitutes about 60% of the seminal plasma in a normal ejaculate
(2).
Seminal-vesicle secretion in man and other species is characterized by high concentrations of fructose and prostaglandins (1, 2 
Materials and Methods

Materials
Enzymic Determination of Fructose
Centrifuge whole semen (1200 X g, 25 mm) to sediment spermatozoa. Add 25 to 100 L of seminal plasma to water to give a total volume of 0.5 mL, place the tube in a boiling water bath for 7 mm, and centrifuge in a clinical centrifuge for 20 mm to remove precipitated material. Add 0.1 to 0. 
Results
The initial rate of decrease in absorbance at 340 nm was linearly relatedto concentration over a 100-foldrange of fructose concentrations (correlation coefficient = 0.999; Figure   la ). This was not so, over the same range of concentrations, for the resorcinol method ( Figure ib) ; the data for the resorcinol method best fit two curves (correlation coefficients for Values for fructose in human seminal plasma, as determined with our method, agreed well with those obtained for the same samples by the currently popular resorcinol method, the average values (± SE) being 11 ± 2 and 12 ± 2 mmol/L, respectively. Precision also was equally good for the two methods. The average coefficient of variation for multiple determinations of five seminal plasma samples (human) with various fructose content was 0.05 ± 0.02 and 0.04 ± 0.01 for the enzymic and colorimetric methods, respectively (Table 1) . We assessed interference by several other monosaccharides with the enzymic and colorimetric procedures ( Table 2) . Resorcinol reacted strongly with L-sorbose, fructose 1-phosphate, fructose 6-phosphate, mannoheptulose, and tagatose; there was also some reaction with galactose, glucose, mannose, and ribose. Of the sugars we examined, only L-sorbose reacted in the enzymic method to give a change in absorbance at 340 nm exceeding 5% of that observed with an equimolar concentration of fructose. Sorbitol in concentrations as great as 60 mmol/L had no effect on the initial rate of reduction of fructose (20 mmol/L).
We used our method to evaluate the fructose content of cynamolgus monkey, bull, rabbit, human, and dog seminal plasma. with intact male reproductive tracts. In addition to initial rate analysis, fructose determinatior) by the enzymic method could be done by conventional twopoint kinetic assay as described in Methods. For a single seminal plasma sample, initial rate and two-point analysis yielded values of 8.7 ± 0.1 and 9.0 ± 0.2 (SD) mmol/L, respectively (n = 10 for each assay).
Discussion
This method for fructose determination of seminal plasma is based upon the enzymic reduction of fructose to sorbitol by a commercially available preparation of sorbitol dehydrogenase. The concomitant oxidation of NADH provides thebasis upon which the progression of the reaction can be monitored. Our method is as accurate and precise as the resorcinol method (Table 1) . Additionally, the method is readily applicable to relatively small volumes of seminal plasma. More importantly, the specificity of the present method far exceeds that of the resorcinol determination ( Table 2 ). Small quantities of other monosaccharides such as glucose, mannose, galactose, ribose, and ribulose (8, 9) in seminal plasma could account for the slightly higher values we obtained by colorimetry than by our method ( Table 1) .
The values we found for several species agreed with values obtained by other investigators (1, 7, (10) (11) (12) , although it should be noted that published normal values include a relatively large range of concentrations.
Fructose concentrations in seminal plasma from cynamolgus monkeys far exceeded those of the other species examined.
To our knowledge, the fructose content of seminal plasma from the cynamolgus monkey has not been previously reported.
The low fructose content of canine seminal plasma was expected, because dogs lack seminal vesicles (1).
Related methods have been used to determine the sorbitol content of seminal plasma. Sorbitol dehydrogenase catalyzes the reversible reduction of fructose to sorbitol. Because in some instances seminal plasma sorbitol represents up to 50% of the fructose content (e.g., in the boar, 13), we wanted to evaluate the effect of sorbitol content on the initial rate of fructose reduction.
There was no effect on fructose reduction at sorbitol concentrations up to threefold those of fructose. This lack of effect of sorbitol reflects (a) the decreased pH of the reaction mixture (pH 6.8 for the present method vs. pH 7.6, the optimum pH for sorbitol oxidation), which favors the catalysis of fructose reduction by sorbitol dehydrogenase, and (b) the use of initial reaction rates in which the equilibrium of the reaction is in favor of fructose reduction.
Moreover, the concentration of sorbitol in human seminal plasma is only about 10% that of fructose (13) ; clearly, sorbitol should not be of consequence when fructose is determined in human seminal plasma by our method. Because of its aforementioned advantages, this method should find both research and clinical applicability.
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